ANALYSIS AND DECISION TOOLS
With the introduction of new materials, improved measurement abilities, and expanding environmental concerns, infrastructure professionals find their old analysis methods, planning and design tools, and rules-of~ thumb no longer adequate for decision making. Research is needed to develop better tools for assessing the service behavior of infrastructure components, the interactions among components, service problems that may be encountered, and their solutions.
Improved methods for forecasting need, regulatory changes, and societal demands, for assessing impact and risks associated with new and innovative practices, and for modeling system behavior will provide rational, docu-mentable analysis and will support policy decisions. Payoffs will include improved ability to incorporate nontechnical, societal requirements, issues; and benefits into infrastructure planning, design, and operations decision making.
Repair and upgrading decisions are often poorly integrated with either long-term planning or day-to-day management. Constrained resources for planning and condition assessment of physical systems too often do not allow timely, cost-effective decisions regarding infrastructure repair or rehabilitation. Allowing infrastructure systems to deteriorate to the point that replacement becomes the only viable option is simply no longer acceptable. Separation of construction and operations responsibilities among different agencies often aggravates this problem. Research to support operational tools for condition assessment and maintenance management will facilitate planning of systems repair, rehabilitation, or upgrading.
The committee proposes that the NSF should foster research to develop analysis, planning, and design tools that will support integrated infra-
49shing, and other activities that do not pose serious health hazards, termed "greywater," is often suitable for landscape irrigation, window washing, or other such uses.
